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INTRODUCTION:  The  paraduodenal  hernia  is  an  internal  hernia  that  might  cause  a small  bowel  obstruction.
The  laparoscopic  repair  of  paraduodenal  hernia  is  sporadically  reported  for its  safety,  convenience,  and
patient’s  satisfaction.
PRESENTATION  OF  CASE:  We  performed  the  laparoscopic  treatment  of  the  left  paraduodenal  hernia  in two
children,  a  3-months  old  boy  and  12-year  old girl.  The  girl  had  a left  upper  quadrant  pain  for  one  month
with  postprandial  nausea  after  eating.  The  3-months  boy  presented  with  an intermittent  severe  irritabil-
ity.  Small  bowel  series  and  computed  tomography  showed  the left  paraduodenal  hernia  in two  patients.
We  successfully  did the  laparoscopic  paraduodenal  hernia  repair  using  5  mm  and  3 mm  laparoscope.
They  discharged  within  5 days,  uneventfully.
DISCUSSION:  Despite  of  technical  difﬁculties  in  pediatrics  such  as  small  working  space  and  less  pneu-
moperitoneum,  the  laparoscopic  repair  for paraduodenal  hernia  leads  to patient’s  earlier  intake  of  diet
and  rapid  recovery  with  cosmetic  satisfaction.  The  3 mm  laparoscopic  repair  needs  longer  operation  time,
but  it is feasible  in  infants.
CONCLUSION: Laparoscopic  repair  of  paraduodenal  hernia  in  children  and  infants  is  safe  and  feasible.  We
recommend  the  laparoscopic  repair  as  the  ﬁrst surgical  option  for paraduodenal  hernia.
ical A© 2012 Surg
. Introduction
The safety of laparoscopic interventions in pediatrics has been
onﬁrmed for the past 10 years.1 Smaller and shorter instruments
ave been developed and the 3 mm laparoscope is currently avail-
ble for neonates and infants. This leads to widening of the surgical
ptions in pediatric patients, consistently. In the literature, reports
f laparoscopic repair of paraduodenal hernia are sporadic, because
f the rarity of paraduodenal hernia. In particular, in pediatric
urgery, it is extremely rare. We  experienced two  cases of left
araduodenal hernia in a 3-months boy and a 12-year old girl.
erein, we present the laparoscopic repair as the surgical option
or paraduodenal hernia in children.
. Case 1
A  12-year old girl visited our clinic because of left upper quad-
ant abdominal pain. Since one month prior to admission, she had
o have a rest in the school inﬁrmary 4 times per week. The pain
pontaneously subsided after a time. Usually, she was  eating small
eal frequently because of postprandial nausea and epigastric dis-
omfort. The X-ray revealed severely distended stomach without
leus. On abdominal computed tomography, the stomach was  dis-
ended, with separated loop of jejunum by a membrane, at the left
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upper quadrant. There was  neither strangulation nor mesenteric
anomaly (Fig. 1). Small bowel series showed that the localized small
bowel loop was  ﬁxated in the left upper quadrant. Both the afferent
and efferent loops were visible within the hernia defect, without
bowel obstruction (Fig. 2). We had a diagnosis as left paraduodenal
hernia and planned the laparoscopic exploration. Under general
anesthesia, the patient was laid in lithotomy position. The 5 mm
laparoscope was inserted via infraumbilical trocar. The ports were
placed in all 4 abdominal quadrants. At exploration, most of the
small bowel loops were laying within hernia sac, covered with the
mesocolon. At lifting the mesocolon, the entrapped small bowel in
the hernia was reduced and we could identify the inferior mesen-
teric vein (Fig. 3A and B). The length of the defect was  5 cm.  We
approximated the fourth portion of the duodenum with the medial
border of the sac, taking care not to injure the inferior mesenteric
vein. Thus, we created the new duodenojejunal junction (Fig. 3C).
The operation time was  90 min. At postoperative day 1, she started
sips of water. At 5 days, she was discharged uneventfully.
3.  Case 2
The  boy was born at full term, with a birth weight of 3400 g. At
3-months old, he was admitted for RSV (respiratory syncitial virus)
pneumonia. During the period of admission, he showed intermit-
Open access under CC BY-NC-ND license.tent, severe irritability. On the X-ray, the bowel loop was deviated
to the left upper abdominal quadrant and distal small bowel gas
was not visible. The abdominal computed tomography showed the
loculated small bowel loop at the left upper quadrant, separated
 BY-NC-ND license.
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tig. 1. Computed tomography shows distended stomach, with loculated small
owel loop in the left upper abdominal quadrant. (Arrow indicates the hernia sac.)
rom the distal bowel mesentery. Small bowel series showed the
eparated small bowel loop, just lateral to the fourth portion of the
uodenum. After recovery from pneumonia, he underwent laparo-
copic repair of the left paraduodenal hernia. We  used the 3 mm
aparoscope and instrument. The operative procedure was the same
s in case 1. However, the pneumoperitoneum was  maintained
round 7–8 mm Hg. The operation time was 180 min. The next day
fter operation, he started breast milk feeding and was discharged
neventfully four days after surgery.
. Discussion
An internal hernia is a protrusion of the bowel through a nor-
al or abnormal oriﬁce in either the peritoneum or the mesentery.
ack of ﬁxation of the mesentery of the right and left sides of both
he colon and the duodenum results in the formation of poten-
ial mesenteric defects and hernia pouches.2,3 Two  internal hernias,
.e. the right and the left paraduodenal hernia (mesocolic hernia),
re the most common forms, accounting for 53% of all internal
ernias.4,5 The left paraduodenal hernia is about three times more
requent than the right paraduodenal hernia. However, in general,
he paraduodenal hernia is very rare, just under 1% of all causes of
mall bowel obstruction.6
The right paraduodenal hernia leads to the entrapment of
he intestine by the mesentery of the cecum and colon, because
he pre-arterial limb of the duodeno-jejunal loop fails to rotate
round the superior mesenteric artery.2 The left paraduodenal
ernia occurs if the small intestine invaginates the connective tis-
ue beyond the descending mesocolon, after failing to fully rotate
ig. 2. Small bowel series showed that the localized small bowel loop was  ﬁxated
n  the left upper quadrant. Both the afferent and efferent loops were visible within
he hernia sac, without bowel obstruction.Fig. 3. The laparoscopic photographs showed the left paraduodenal hernia sac (A)
and the inferior mesenteric vein as a medial margin of sac (B). It created the new
duodenojejunal junction (C).
counterclockwise around the superior mesenteric vein.7,8 The ante-
rior edge of the hernia sac is the mesocolon that contains the
inferior mesenteric vein and the left colic artery. The inferior
mesenteric vein forms the neck of the hernia sac.2,7
Clinical diagnosis is usually difﬁcult because of the vague
symptoms. Most of the patients are asymptomatic.9 The chronic
symptoms include recurrent and vague abdominal complaints,
such as nausea, vomiting, and postprandial pain.10 The acute
abdominal pain is caused by either obstruction or strangulation.
The lifetime risk of incarceration of paraduodenal hernia is up
to 50%. The mortality for acute presentations ranges from 20% to
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Table  1
Reported cases of laparoscopic paraduodenal hernia repairs in the English medical literature.
Year Publications Cases Gender/Age Affected site Hospital day Complication Recurrence
1998 Uematsu et al. [7] 1 M/44 L 8 n n
2000 Finck  et al. [14] 1 NA L
2004 Fukunaga  et al. [13] 1 M/51 L 7 n n
2004  Rollins et al. [15] 1 M/21 L 2 n n
2004 Antedomenico et al. [16] 1 F/24 L 3 n n
2006  Moon et al. [11] 1 M/18 L 1 n n
2007  Dassinger et al. [17] 1 M/13 R ? n n
2007  Shoji et al. [18] 1 M/60 L 7 n n
2008 Jeong  et al. [19] 2 M/52, F/58 L:2 5/5 n n
2008  Palanivelu et al. [20] 4 3 male, 1 female 3:L1:R 2–6 1:ileus/1:IMVinjury 1
2009 Uchiyama et al. [21] 1 F/80 L 7 n n
2009  Bittner et al. [22] 1 F/26 R 1 n n
2009  Poultsides et al. [23] 1 F/67 L ? n n
2010  Parmar et al. [24] 1 M/38 L 3 n n
2010 Khalaileh et al. [4] 1 F/53 L 3 n n
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12011 Al-Mufarrej et al. [25] 1 M/42 
2012  Hussein et al. [26] 1 M/59 
2012 Nam  et al. (presented case) 2 F/12,  M/3 mo
0%.10 It is highly recommended to surgical correction of inciden-
ally found paraduodenal hernia.
To make the diagnosis, radiologic studies are essential. The
pper gastrointestinal series usually reveals that dilated loops of
he small bowel within the upper quadrant of the abdomen, delay
f contrast, or the point of obstruction.4 The abdominal computed
omography can reveal a cluster of dilated loops behind the pan-
reas, or the thickened peritoneum forming the hernia sac and
ontaining the bowel loops entrapped in a particular area of the
bdomen.11,12
The treatment of choice in paraduodenal hernia is operation,
hich includes the reduction of the herniated bowel loops, restora-
ion of normal anatomy, and closure of the hernia oriﬁce. During the
lective operation, the reduction of small bowel is relatively easy,
ecause the hernia oriﬁce is not narrow and the small bowel is not
ilated. To repair the hernia oriﬁce, it should be careful not to injure
he inferior mesenteric vein, left colic artery, and duodenum.13
In case of pediatrics, a few technical difﬁculties are present. The
esocolon is narrow and thin, which is very close to retroperi-
oneum. It makes a very narrow working space leading to difﬁculty
n suturing of hernia sac. Especially, the 3 mm laparoscope and
nstruments used in neonates and infants make it more difﬁcult.
he pneumoperitoneum should be maintained about 7–8 mm Hg
n infants. Also, the small optic view might cause a long operation
ime than using 5 mm laparoscope.
Until 2012, we found the 21 cases of laparoscopic repair of
araduodenal hernia described in 17 published reports based on
lectronic Medline search for all English articles (Table 1). They con-
istently pointed out that the laparoscopic repair of paraduodenal
ernia resulted in a shorter hospital stay, earlier intake of diet, less
ostoperative ileus, and a better cosmetic results. The operative
omplications were inferior mesenteric vein injury, ileus, and one
ase of recurrence in the direct defect closure group.4,7,11,13–26 This
s the ﬁrst report for laparoscopic paraduodenal hernia repair for
nfant. Though the operation time for infant is longer than for chil-
ren, the laparoscopic approach in paraduodenal hernia is safe and
easible. The hospital stay is short and the time to per os diet is just
ne day. The 3 mm trocar wound is nearly invisible after one month.
herefore, we recommend the laparoscopic repair of paraduodenal
ernia as the ﬁrst surgical option in children.
. ConclusionLaparoscopic repair of paraduodenal hernia in children and
nfants is safe and feasible. We  recommend the laparoscopic repair
s the ﬁrst surgical option for paraduodneal hernia.
1
1L n n
L 3 n n
L:2 5/4  n n
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